(19) 




I 



(12) 



Eufopgsdies Patentaml 
European Patent Office 
Office europeen des brevets (H) EP 0 700 906 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

13.03.1996 Bulletin 1996/11 

(21) Appfication nufrben 95113475.8 

(22) Date of filing: 28.08.1995 



(51) tnt a. 6 : C07D 235H6, C07D 263/56, 
C07D 471/04, A61K 31/415, 
A61K 31/42, A61K 31/425, 
A61K 31/435 



(84) Designated Contracting States: 

ATBECHDE DKESFRGB GR IE ITU LU MC NL 
PTSE 

(30) Priority: 02.09.1994 US 300671 

(71) Applicant BRISTOL-MYERS SQUIBB COMPANY 
Princeton, NJ 08543^000 (US) 



(72) Inventors: 

• Watson, Brett T. 
Vfeningford, CT 06492 (US) 

• Ortiz, Astrid A. 
Fairfield, CT 06430 (US) 

(74) Representative: Jostf, Albert, Dr.-lng. et al 
Baaderstrasse 3 
IV80469 Munchen (DE) 



(54) Heterocyclic derivatives of N-pherrylamides 
(57) New central nervous system agents conform to formula I: 




NHC(0)Z 



(D 



CD 
O 
G> 

O 
O 



wherein 

R a H or Ci^i ataxy; 
X = CHorN; 
Y = NKOorS; 

Z=C M aIkyl.<^cyctoa!kyl f ^ 
be CH3 when X=^ ard Y= W 
position. 



a 
tu 



PrtWDdbfRanfcXbroc (UK) easiness Services 
2.9.12QH 



EP0700906A1 



Description 

This appficatkxi discloses novel N-phenytemkJes having 4-heterxxycfic substituents. These compounds have activity 
as anficonvufeants, La anticonvulsive agents, which provide relief for patients suffering from seizures, such as those 
5 caused by epilepsy. The novel corrpounds of the invention also have meJatonergic properties, 

Newanticcflwilsanlswrthgre side 
effects and the failure of marked 

Certain benznrodazoles, ag., 2-{substituted phenyT)benzbnidazo!es. have been shown to have sedative activity. L 
Yaden et al in J. Rkx Pharra Gazi Urw. 7. pp. 1 1 1-24 (iaoo) rfkrfreA mmpn, mrfc r* .to a- 
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in which R may be CH* OCH3. d NO2 or para-NHC^CH^. The preparation of the ortho- and me^HQOJCHa 
20 cornpounds was descrfoed in Chemische Berichta 3£ p 1469 (1899) and Chernfcche Berichta 34. p 2961 (1901) 
respectively, however, no utility was oSsclosed. 

The preparation and use of N-{4-<1 H4midazof4.5*]pyr^ acetarnide (B) as an htermecSate has been 

disclosed by KutieretaJ in a German patent application (DE 2305339). 
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D. Lesteur et a! ojscfosed. in U.S. patent 5.276.051 . certain arytethylarriine derivatives that may be used to treat 
melatonergic cSsorders and that have arodorytic, antipsychotic a^ 
35 muJaC: 



R 2 
I 

40 Ar-CCH^-N-R 1 (O 



45 in which Ar is hdofyl-3-yl or anoiher benzoheterocycfic group, R, is an acyl group and R 2 is H or alkyt 
Among (he compounds described by Lesieur et al is a compound oi formula D: 



R Q. 

so 
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(D) 



wherein R3 can be H or C^e aDcyfc R4 can be H and R5 can be substituted phenyl or pherrytaDcyi (containing a alkyf 
group). However, the Lesieur reference does not suggest the novel anticonvulsant amides of the present invention. 
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Q. Axelsson et al disclosed, in European Patent Application (EP 0520200 A2). certain 1 -{substituted phenyl)-2- 
(substrtuted amino) benzimidazoles which may be used to block tUx L-type calcium channels In mammals and for the 
treatment of central nervous system disorders such as migraine and er^epsy These compounds are of formiia E: 




20 

butrophenylamkterTri^ 

Appficants have discovered a ix^^ 
form to formula I: 




NHC(0)Z 

(I) 
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wherein 

R = HorCt_4aIKoxy; 
35 X = CH or N; 
Y = NH.OorS; 

Z = alkyl, cycfoalkyi, C2-3 alkenyl. NH^ C a&ylamino, or C t-4 altoxyaikyl, with the proviso that Z may not 
be CH3 when R=H. X=CH and Y=NH and Z may not be CH3 when R=H X=N and Y=NH and NH0(O)Z is in the para- 
posrtion. 

40 Compounds of formula I, as well as pharmaceutical^ acceptable salts thereof, are descrrbed herein as useful in 
compositions and methods for the anticonvulsive and mefatonergic uses. 

The anticonvulsive agents of the invention have advantages over similar agents. They perform significantly better 
in maximal electroshock (MES) tests than reference compounds, eg., phenobarbetal and valproic add. 

In anticonvuisant studies using perrrylenetetrazol (PTZ>4riduced seizure techniques, these cc>fnpounds generally 
45 inprove length of survival or delay initial twitch or seizure responses. 

Use of effective amounts of the novel compouncfe of the invention in crjrTposrtions and methods eBcfting anticon- 
vulsweorrnelatoner^ 

These and other advantages wfll become apparent after consideration of the specification and claims, 
I The anticonvulsant agents described herein conform to formula I or are pharmaceutical^ acceptable salts or 
50 hydrates thereof. 
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NHC(0)Z 

(I) 
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wherein 



RaHor Ct-4 ataxy: 
X = CHorN; 

Y = NH.OorS; -•■-=•: vA-v. 

Z = Ct_4 alkyl. cydoalkyi, C^ alkenyl. NH a Ct-4 atkylamina, or C t_4 alkoxyaJkyi, with the proviso that Z may not 
be CH3 when R=H. X=CH and Y=NH and Z may not be CH3 when R^X=NareJY=^ and NH^ 
position. 

R is generally H or Ct-4 ataxy. It is preferably H or OCH3. 
X may be CH or N. with CH preferred. 

Y is generally NH, O or S. but is preferably NH or O f most preferably NH. 

Z can be alkyl. C3_e cydoalkyl, C2-3 afkenyf . NH2, Ct-4 alkytamino, or Ct-4 ataxyalkyl, with the proviso that 
Z may not be CH3 when R=H X=CH. and Y=NH and Z may not be CH3 when R=K X =N and Y=N H and N HC(0)Z is 
in foe para position. Some preferred Z groups are C2-4 alkyl. Ct-4 amino and Ct-4 alkoxyalkyi groups, most pref- 
erably C2H5. NHCH3 and CH2QCH3 groups. 

In some preferred entxxfimerrts, NHC{0)Z is n the ortfK) or meta position of the phenyl group and Z is Ob 

In some preferred compounds, X is CH and Z is Ob. C2H5. NHCH3 or CH^OCt-b. 

In stiS another group of preferred compounds, R is H or OCH3 and Z is CH3 or CH2OCH3. 

By "alkenyT is meant alkyl groups ccmtaining a carbon-carbon double bond. *C2_3 afkenyT groups include CH=CH2, 
■ CH^CH-CH* and CfCHa) = CH* 

The phrases "aikytamino" and "aJkoxyalkyf refer, respectively, to NH-aDcyl and aJkylene-O^kyl groups, in which the 
alkyl and alkyl ene moieties contain from 1 to 4 carbon atoms. Preferred groups include NHCH3 and CH^OOb- 

Preferred compounds of formula I have the amxJo group in the ortho or meta- position of the phenylalkyl moiety. 

In highly preferred embodiments, compounds of formula I have the amkJo group in the ortho* and meta position of 
the phenyl ring, Le. the NHC{0) Z group is in position 1 or 2 as shown here: 



AD substituerrts have the definitions given for formula I. as above. 
These preferred embodiments include: 
lsH2K1l-H>erizinwJazd-^ urea, 
r^{2-<5-methaxy-1 H4>enzimidazc^2-yf)phenyl] acetamide. 
N-{2-(1 H-benzimkiazd-2-yOphenyq prcpanamide, 
h^-(benzthjazoi-2-y0phenyf] acetarrade. 
N^-<benzoAzol-2-yl)phenyl] acetamide, 
hH2-{benzcotazc^2-y1)pheny^ urea, 
N^1H4jenzimidazo^^ methoxyacetamide, 
N^5-methoKy-1l+i>enzr^^ methoxyacetamide. 
N^-pS-methoaybenzoxazc^ urea, 
N^2-(5-methaD(ybenz^^ acetamide, 
N^S-nierixxxybenzt^^ acetamide, 
^H2^5-methaxy-1 H-benzimidazc4-2-yl)pberiyg prcpanamide. 
KH2K5^T>ethoD(y-iH-benzirr^^ urea. 
N-p-{1 H*enrimida2ol^-yl)phenylI cyclopropane carboxanude, 
M-p-{5-methoxy-1 H4>enzimkia2X^-2-yf)phenYl] cyclopropane, carbaxarrride, 
N-PK 1 H*enzimidazoh2-y0phenylJ-to 
N^-f5<nethoxy-1H4)era 

N43-{5-nrerJiaxy-1 H4>enzintiQ^zoh2-yl)phenyI] acetamide. 

H4mida2of4,5^pyrkfir^ acetamide, and 

N43-(5-methoxy-1 H-mdazo{4.54>]p^^ acetamide. 

Additionally, compounds of Formula I also encompass aQ phanmaceuficafly acceptable acid addition salts and/or 
solvates, ag. hydrates, thereof. The present invention also encompasses stereoisomers as wen as optical isomers. 
e*g^ mixtures of enaniiorners as weB as individual enantiomers and cSastereomers, which arise as a consequence of 
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structural asynmietry in 

cafon of carious methods which are wea known to practitioners in the art 

The phaimaceuticairy acceptable acid addition salts of the invention are those in which tf>e counter-ton does not 
contrfoute signfficantry to tiie toxicity or pharmacdop^ equivalents of the bases of Formula L They are generally pre- 
ferred for medical usage 

In some instances, the salts have physical properties which make them more desirable for pharmaceutical formu- 
latfon such as soliixTity. lack 

ingredients with which the substance may be used for pharmaceutical purposes. 

The sate are routkielymade by admixtureofa Formula I base w^ 
employing an excess of cc^ 
c* acetate. They may also 

the anion of one salt of the substance of the Formula I substance is replaced by another anion under conditions which 
aDow for separation of the desired species. Such conditions include precipitation from solution, extraction into a solvent 
and ehrtion from/retention on an ion exchange resin. 
Prtarrna<»utica!ty 

phosphoric, hytfocNoric, hydirxxornic. hydrokxGc, citric, acetic, bertzpic, rinnamic, nrandetic, phosphoric, nitric, mucic. 
tsethforuc, palmitic, heptanoic and others. 

The compounds of the invention can be prepared tsing the foflowty 
would be known to a sWIIed organfo ^r^ 

Schemel: (Acyfation of 2K2-an»nophenyl).1 H^enzirwdazole) 



<x>p 

(i) 



K = C2_« aOqrl Cy^ cydoalkyl. C2-3 aikenyl. lower altoxyalkyl. or lower afkytarrino. 
Scheme 2: (Preparation of N-alkyJ ureas): 



R'C(Q)C1 

K 2 C03 

CHjCN 





R" = Ct_4 alky! 



Scheme 3: (Benzaxazote Preparation) 
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1) 




NH 2 

oh' 




CHO 



Cydohexane ff = ^f^ = 
NO*" "HP ^^OH 



2) (vfl) 



(v) 

A fo O 

CH 2 a, 

Room temp. 



(vi) 



(vu) 



03-p 



(viii) 



1) H 2 /PK>2 

2) R ,M COa 
KjCOvCHaCN. 

or 
R"'NCO 
Toluene 




HNC(0)R" 



(ix) 



FT = d^4 alkyt, or alkytemino 
Scheme 4 (Benzthtazole Preparation): 




NH, 



SH 




(x) 



COfi DPPA,A 

NH 2 2)R"COCl 

KjGO^CHjCN 



(xi) 



HNC(0)R" 
(xu) 



PPA = polyphosphoric acid 

In the compound of Example 13. made using Scheme 4. R" is CH3. 
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Scheme 5 (bredazopyrkfine): 
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CC^H 

V^NH 2 ^NH 2 2)A ^ 



10 



15 



20 



25 



30 



35 



40 




chloride H NHCOCH3 



MB «M ^ <*»> 



The compound of Example 14 was made using Scheme 5. 
Scheme 6 (Snnethoxybenzimidazoles): 

COjH 

A H O^N 

(xvi) (xvii) (xviii) 

v R 

Odx) (xx) ° 



Typical FT* groups are alkyi and C^* alkoxyalkyi groups, such as CH3. C2H5, CH2OCH3, N-alkylarrano. and 
theBce. 

The compounds of the invention may be administered to patients in need of anti-convulsive treatment in a variety 
45 of ways. Thus, oral, transdermal, subcutaneous, intravenous, intramuscular, rectal, buccal, intranasal and ocular routes 
can be used Oral administration if preferred. 

One or more of the compound 
of one or more conventional pharmaceutical excipients to produce a formulation to be administered by the desired route- 
Generally, such formjtafions will contain one or several carriers or tftuents. Useful carriers rndude sofids, semj-sofids 
so and Squids which have misc^ 
or host. 

Suitable carriers include lactose, dextrose, sucrose, sorbitol, marmitol. starches, gum acacia, calcium phosphate, 
alg inate s, tragacarrth, gelatin, calcium silicate, microcrystalfine ceOuiose. pc4yvirrylpyrroGdone, cefiuSose. water, syrup, 
methyl cefluJose, methyl- and prrjpylrhydrrjxybeiTzoates, talc, magnesium stearate, mineral ofl and the Eke. fixtures are 
55 operable. 

Other useful excipients include lubricants, wetting agents, geOants, emuteffiers, preservatives, colorants, perfumes, 
flavor enhancers* drying agents and the Hoe. Mixtures can be employed. 
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Generally, compositions which include the compounds of the invention wffl contain from about 0.01 to about 10% 
of active compounoXs) and 99.99 to 90%. of other suitable amounts, of exriptentis). However, compositons containing 
large amounts, ag_, about 1% to about 95% by weight of active compound(s). are cc^ernpiatecl 

The compositions are preferably foanuJated in a unit dosage form, each dosage containing from about 5 to 500 mg. 
more usuaBy 25 to 300 mg. of the active ingredient The term "unit dosage form" refers to physically discrete units suitable 
as unitary dosages for human subjects and other mammals, each containing a predetermined quantity of active material 
calculated to produce the desired therapeutic effect in association with foe required pharmaceutical carrier. 

The active compounds are effective over a wide dosage ranga For example, dosages per day win norrnalry fan within 
the range of about 0J5 to 300 mg/kg, of body weight In fretreatm^ 
in single or multiple doses, is preferred 

However, it wffl be understood that the amount of the compound actually administered, will be determined by a 
physician in fight of the relevant circumstances including the condition to be treated, the choice of cornpound to be 
administered the chosen route of adrrenistration. the age, weight and response of the indrvidua! patient the severity of 
the patient's symptoms. 

For treating epilepsy, a cwpound of Formula I may be ernptoyed as a dafly dosage in the rarige of about 50 mg to 
about 2000 mg, usuaBy in t to 4 cfvided dosages, for an average aduft human. A unit dosage would contain about 2.5 
mg to about 500 mg of the active ingredient 

tn general, compounds of Formula I may be used in treating epilepsy in mammals, including humans, in a manner 
similar to that used for pherrytoin. Medical aspects of the treating of epilepsy are descrfred in greater detail by Rail and 
Schteffer in Goodman and GDman^s The Pharmacokxiical Basts of Theraoeutics. 8th ed.; Goodman Gilman, A.; Rafl. 
T.W.; Mes. A.S.; Taylor, P, Eds.. Pergamon Press: New Vbrk. 1990; pp. 436-462. 

SPECIFIC EMBODIMENTS 

The following examples illustrate the preparation of various compounds of the invention and their effectiveness as 
anticonvulsants and mefatonergics. 

Melting points were taken in Khnax soft-glass capillary tubes using a Tfwmas-Hoover Unimelt capillary melting point 
apparatus (Model 6406 K) and are uncorrected. Infrared spectra were recorded on a Peridn-Bmer 1 800 Fourier Trans- 
form Infrared Spectrophotometer with peak positions given in reciprocal centimeters (cm"*). *H NMR spectra were 
obtained on a Bruker AC-300 NMR spectrometer equipped with a cornputer-swTtchable 5.0 mm 1 H/i 3C probe. Chemical 
shifts are reported in parts per million (5) downfieJd from tetrametfrytsrlane. 1 H NMR coupling constants (J values) are 
fisted in Hertz (Hz) and spin muffipficities are reported as singlet (s), doublet (d), mplet (t), quartet (q), rnuftplet (m) 
and/or broad <b). Discharge chemical ionization (DCQ mass spectral data were acquired on a Finnegan 4500 quadrapole 
mass spectrometer equipped with a Vacumetrics discharge chemical ionization probe using isobutane reagent gas at 
0 3 Ton* source pressure. Mcroanaryses were acquired through the Analytical Department of The Bristol-Myers Squibb 
Company, Vvaffingford. CT Analytical thin-layer chmmatoc/aphy (TLC) was performed on 0.25 mm EM silica gel 60F- 
254 coated glass plates and preparative flash chromatography was performed on EM sffica gel (32-62 mm). The solvent 
systems used are reported in each experimental. AO reaction, extraction and chromatography solvents were reagent 
grade and used without further purification except tetrariydrofuran (THF) which was distilled from sodium/benzophrinone 
ketyl. All non-aqueous reactions were carried out in flame-dried glassware under a nitrogen atmosphera All commercially 
avaflable reagents were used without further purification. 

Unless otherwise noted, all percentages recited herein are weight percents, based on total conposrtion weight 

A. Synthesis 

Example 1 : rH2^1H-bertari^ propanarTacle, To a solutkxVsuspension of 2^2^minophenyl) ben- 

zimrdazole (5.0 g. 23.0 rrtmol), potassium carbonate (9.5 g. 69.0 mmoJ) in acetorctrile (300 mL) at 0 °C was added 
proptonyj chloride {Z3 g. 23.0 mmof)- The reaction mixture was allowed to warm to room temperature, stir overnight 
followed by filtration to remove the white solid. This was washed thoroughly with acetonrtrila The acetonitrfle was con- 
centrated in vacuo, the residue extracted into methylene chloride, washed with potassium carbonate (saturated solution) 
and the organic layer was cfried over arirrydrous magnesium sulfate. The methylene chloride was removed in vacuo and 
the resulting solid was recrystaJIized from methanol, rrtp >200°C. iff NMR (300 MHz, DMSOde) 6 13.14 (bs. 1H), 13.00 
1H). a70 (d, J=8.4 Hz. 1H), aiO (d. J=a0 Hz. 1H). 7.71 (aJ=7^Hz,1H).7.57(clJ^3r^1H).7.46(tJ==8.0Hz. 
1H). 7.31-7.20 (m. 3H). 253 (q, J=7^ Hz. 2H). 1.23 (t J=7.5 Hz. 3H); 13C NMR (75 MHz. DMSOcfe) 6 17Z2. 150.9. 
172.1. 138.4, 133.4. 130.7. 127.3. 123.5, 122.7. 122.3. 119.8. 118$, 115.2. 1115. 31.1. 9.6: IR(KBr) 3262, 1662 cnTi; 
MS (DO) rrvfe MH*= 266; Analysis cafcd for (^H 15 N 3 O t /0.4H 2 O l : C, 70.53; H. 5.64; N, 15.37; H^. 2.40; found: C, 
70-52; K 5.84; N. 15.42; HaQt. 2.64. 

The acytation technique of Example 1 is referred to as "General Procedure A - hereinafter. 
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Example 2: l^-{hiwimifto ^2-vnohenvn methoxvacetamide. Preparation was carried exit according to Scheme 
1 and General Procedure A using 2^nairox)pheny0benzirrecbzole and methoxyaceryl chloride. Purification was 
achieved by recrystaTizatkxi from methanol, rap. 22^231°C. 1H NMR (300 MHz, DMSOde) 6 13.48 (s, 1H). 13.1 1 (bs. 
1H). 8.80 (dd. J=9. 1.5 Hz, 1H). 8.10 (dd. J=1 J5, 9 Hz, 1H), 7.63 (bm. 2H). 7.48 (dt, J=1.5, 6 Hz, 1H). 7.28 (m, 3H), 4.09 
(s> 2H), 3.55 (s, 3H); 13C NMR (75 MHz, DMSOde) 6 169.26, 150.55, 137.58. 130.58. 127.43. 123.20. 122*1 . 120.09. 
116.10. 7222. 59.34. two carbons obscured; IR (KBr) 3300-2600. 1650. 1550. 1125, 740 cm~i; MS (DCI) mfe MH*= 
282; Analysis calcTd for CtsHtsNjOz: C, 68.31 ; H. 5.37; N. 14.94; found: C. 68^2; H. 5.46; N, 14.9a 

Some additional examples made accorcfing to Scheme 1 using General Procedure A are shown below m Table 1 . 

, Table! 




Ex. 


R* 


Yield(%) 


m.p. °C 


3 


n-propyl 


28 


214-216 


4 


cydopropyl 


14 


235-236 


5 


i-propyl 


13 


202 


6 


cyclobutyl 


31 


>210 


7 


vinyl 


33 


>225 


8 


CH=CHCH3 


3 


>225 


9 


CH(CH3)=CH 2 


64 


221-223 



Example 1 0: NT2-fbenzjmida zol2^ urea. This example illustrates Schema 2, To a solution of 

2K2-anwioprierr/f)berra (5.0 g. 23.9 mmol) in toluene (300 ml) was added methyl isocyahate (1.5 mU 26.0 

mmoO; the reaction mixture was allowed to stir oven^ 

waspurffied by column chrorrcrtography using sffica gel (20:1 ) in 5% MeOH/CH^* The product was isolated as a whrte 
sofid (4.6 g, 72% yield), rap. >220°C. *H NMR (300 MHz. DMSO^) 6 12.9 (bs, 1H). 1 1.9 (s, c 1H). 850 (d. J=8.4 Hz. 
1H). 8.00 (d. J=7.9 Hz, 1H). 7.66 (s, 2H). 7.38 ft J=8 Hz. 1H). 7.28-7.24 (ra 2H). 7.07 ft J=7.4 Hz. 2H). 2.74 (d. J=3.5 
Hz. 3H); 13C NMR (75 MHz. DMSOde) * 155.80. 151.3. 1403. 1303. 127.1. 122.5. 120.4. 119.3. 114.1. 26.6, foe 
carbons obscured; IR (KBr) 3344. 1672 aiT*: MS (DCI) rrrt? MH*=* 267; Analysis calcd for dsHuN^Oi: C, 67.65; H. 
5.30; N. 21.04; found: C, 6759; H, 5.24; N, 21 .07. 

Example 11: N42-ft^enzoxa^2-vnrjhenvn aoetamide- The compound was prepared in a mulfctep synthesis 
employing Scheme 3. as descrfoed: A suspension of 2-aminophenol (5.0 g, 45.81 mmol) and 2-nitrobenzaldehyde (6.92 
g, 45.81 mmol) in cyclohexane (200 mL) was heated to reflux using a Dean-Stark apparatus to remove water for 5 h. 
The reaction mixture was concentrated in vactio to yieM 

yield). To a solution of this rmine (7.88 g. 32.56 mmoO in CH^a 2 (200 rrd_) was added Ag^O (9.05 g. 39.07 mmol) and 
the reaction mixture was allowed to sin- at RT overnight The solvent was removed tn vacuo to yield a sofid shown to be 
the 2^2-nrtrooherryf) bertzoxazole. This product was then suspended in ethanol (200 mg with PtC^ (0.3 g) and charged 
wrthH 2 (60psO, Thereacfeon mixture was allowed to shake on a Parr apparatus for 3 h. This was filtered through cefte 
and the fftrate was removed In vacuo to yield a yellow soTri. 1 H NMR showed this to be tie desired 2K2^rrtnophenyl) 
bertzoxazole, 3^85 g. This was acetytated according to General Procedure A and purified by recrystaffization from 
cyctohexane/ethyl acetate, rap. 125-128°C; *H NMR (300 MHz. DMSOde) $ 11.48 (s, 1H). 8.54 (d. J=9 Hz, 1H). 8.13 
(dct J=1J>. 9 Hz. 1H). 7.80-7.75 (m. 2H). 7.57 (m. 1H). 7.45 (m. 2H). 7.25 ft J=9 Hz. 1H). 223 (s. 3H); 13Q NMR (75 
MHz, DMSOde) 6 168.79, 161.46. 148.92. 140.39. 138.59, 132.89. 128.62. 126.18, 125.281 123.37, 120.29. 119.83. 
113.05. 111.07. 25.15; IR (KBr) 3270. 1685. 1540. 1240. 750 aid ; MS (DCI) trie MH*= 253; Analysis calc'd for 
C t5 H 12 N 2 0 2 : C. 71.42; H. 4.79; M 1 1.10; found: C. 71J24; H. 5.14; N, 10.76. 

Examrie12:r4g-Jbera Toa solution 

of 2^-amino)pr>enyI benzoxazote (1 .6 a 7.6 mmol) (preparation descrfoed in Example 1 2) was added methyl tsocyanate 
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(0.47 g, a31 mmol) in toluene. The reaction mixture was heated to a gentle reflux overnight The solution was cooled 
and a white sofid preqpftated. This was collected by fixation, recrystalized from acetonWe/methariot. dried in vacuo 
to give 0.132 gof a white sofid, (7% yield), rap. 226-227°C. <H NMR (300 MHz, DMSO-de) & 10.96 (bs. 1H). 8.48 (d, 
J= 9 Hz. 1H). 8.09 (<t J=6 Hz. 1H). 7.78 (m. 2H). 7.45 (m. 3H). 7.35 (bs. 1H). 738 (t J= 6 Hz. 1H). 2.71 (bs. 3H); *3C 
NMR (75 MHz. DMSCWe) & 161.6. 155.3. 148.7. 140.7. 1323, li2ai. 1253. 125j0. 120.76. 11*5. 119.1. 110.91; IR 
(KBr) 3300. 1665. 1550. 1250. 750 cm"*; MS (DCI) m/feMH* = 268; Analysis calc'd for C^aNsO* C. 67.41 ; H. 4.90; 
N. 1 5.72; found: C. 6739; H. 435; N. 15.74. 

Example 1 3 : N42-^benztfBazp^2-vf)phenvn acetamide. This compound was prepared by muttistep synthesis using 
Scheme 4 as foOows: A pasta of 2-aminothiophenol (2.0 g. 1 5.97 mmoQ in pofyphosphoric acid was prepared, ortho- 
Arrthranitic acid (2.91 g. 1 5.97 mmoO was added and the faction mixture was heated at approximately 250°C under a 
nitrogen atmosphere for 3 h. The reaction mixture was cooled to 1 75°C and poured into rapidly stirring water. The solid 
whk* tad formed was collected^ 

cfe) and MS show the product to be the desired 2^-an^rKX3henyl)benzthiazola This material was acetytated according 
to General Procedure A and purified by recrystaffization from cyctohexane/ethyl acetate, m^x 124-125*0. 1 H mn (300 
MHz. DMSOda) 6 1 1.83 (bs, 1H). 8.42 (d. J=8 Hz. 1H). 8.12 (m. 2H). 7.90 (dd. J=1, 12 Hz. 1H). 732 (m, 3H). 7.24 (U 
J=6 Hz. 1H), 2.19 (s, 3H); *3C NMR (75 MHz. DMSOd^) 6 168.83. 167.46, 152.19. 13759. 133.13. 13132, 129.92. 
12630. 12538. 123.82. 122.71. 122.05. 121.31. 119.99, 24.88; IR (KBr) 1690. 1540. 940, 740 cm"i; MS (DCI) nVe 
MH*=' 269; Analysis calCd for C^J^Q^: C. 67.14; H, 431; N. 10.44; found: C. 67.12; H. 4.73; N, 1051. 

Example 14: N-f3-(1 H-inikfazof4.5^lDvr^ This compound was prepared according to 

Scheme 5. The amino precursor was prepared by heating 2,3-cfiarrirwpyricGrie (5.0 g. 453 mmd) and 3-aminobenzoic 
acid (628 g. 45.8 mmol) in PPA. The reaction was stirred at 200 °C for 3 h and poured into water. The resulting sofid 
was collected by titration ar^ 

cxxrpoundby 1 HNMR.Thiswasacetytated using General Procedure A. The final product was purified by recrystanizatkxi 
from methanol, m^x >250 «C. 1H NMR (300 MHz, DMSO-ds) 6 13.40 (s. 1 H). 10.16 (s. 1H). 8.54 (bs. 1H). 8.30 (m, 1H). 
7.99 (d, J=9 Hz. 1H). 734 (d. J=9 Hz. 1H). 7.69 (d. J=9 Hz. 1H). 7.47 (t J=3 Hz. 1H). 752 (dd. J=6. 8 Hz. 1H). 2.08 (s, 
3H); 13C NMR (75 MHz. DMSOd<$) 6 168.56, 152.71. 14385, 139.92. 130.14.12938. 12152. 121.08, 118.10. 117.55, 
24.06, three carbons obscured; IR (KBr) 3400. 3260. 1635. 1550. 740 cnrfi; MS (DO) nVe MH»« 253; Analysis cated 
for CuH^Ot: C. 66.66; H. 4.79; N. 22.21 ; found: C. 66.49; H. 438; N. 21.85. 

Example 1 5: N-f2-f5-mefhaxv-1 H4>enzimkta2^-2^phen^ This compound was prepared via Scheme 

6 in a muttistep synthesis as foOows: 4-mefwxy-1 .2-ptenytene diamine <£hycfrocWoride (4.2 g, 30.43 mmol) was ab- 
solved in NaOH (3 AO and extracted with CHjCf * The organic layer was dried over MgS0 4 and the solvent removed in 
vacuo to yield an oil. *H NMR showed the free base to be pure. To this was added nitrobenzene (100 mL), ortho- 
ratrobenzaldehyde (1.09 g, 754 mmol) and the reaction was heated overnight The reaction mixture was cooled to RT 
and poured onto ethanoCc Ha (7.2 M). Et^O was added and a red solid precipitated. The precipitate was collected and 
dissolved in methanol, charcoal was added and the mixture was filtered. The methanol was concentrated on a steam 
bath and the product was allowed to precpitate as a beige sofid. 1 H NMR (DMSO-de) confirmed this to be 4-rnethoxy- 
2-(2Hiitrophenyl) bertzimidazole (3.89 g. 48% yield)- This material (2.90 g. 1£1 rnmol). along with PtCfe (0.1 g) was 
suspended in EtOH (150 ml) and charged with H2 (GO psi). The mixture was shaken for 1 h on a Parr hydrogenation 
apparatus; the mixture was f ftered through a pad of celrte and the sofverrt concentrated in vacuo to a yeflow sofid shown 
to be 4Hnethoxy-2^2-amirx]pher^ This was acetylated according to General Procedure A and purified 

by recrystaHization from methanol, mp. 212-213°C. * H NMR (300 MHz. DMSOcfe) 6 mature of conformational isomers. 
8.66 (d, J=9 Hz, 1H). 8.05 (d, J=9 Hz, 1 H). 7.61 (d. J=9 Hz. 03H), 7.44 (m, 1 5H). 758 (bs, 03H). 750 (t, J=7 Hz, 1H). 
7.01 (d. J=13 Hz, 0.5H). 6.86 (m, 1H). 3.81 (s. 3H). 252 and 255 (s, 3H); 13C NMR (75 MHz, DMSO-de) & (mixture of 
conformational isomers). 168,43, 156.69. 155.81. 150.90. 149.95^ 142.90, 13853. 138.01. 136.55, 134.22, 13035. 
130.14. 12731. 12638. 122.64. 119.69. 11955. 11530. 113.46. 11130. 10037. 94.32. 55.48. 2550; IR (KBr) 3300- 
2600. 2750. 1635. 1545. 1270. 815 cnn ; MS (DCI) rrVe MH*= 281 ; Analysis cate'd for C^Hh W^: C. 6a56; H. 5.03; 
N. 14.99; found: C. 68J23; H. 5.42; N. 143. 

Example 16: \±&£>*&foca^ Using Scheme 6, 4-me&ioxy-2-(2- 

an^noptienyi)benzimxiazole was prepared as descri>ed in Example 3. This was acytated with methoxyacetyl chJonde 
using General Procedure A. Sofid was recrystaffized from hexane/ethyl acetate to give a white sofid-0.1 00 g. (5% yield), 
rap. 200-201°C. *H NMR (300 MHz. DMSOdfe) b 13.44 (bs, 1H). 8.77 (dd. J= 1.5. 9 Hz. 1H). 831 (dd, J=1.5. 9 Hz. 1H). 
732 (d. J=9 Hz, 1H), 7.44 (t, J=9 Hz. 725 (t J=9 Hz, 1H), 7.06 (d. J=2.4 Hz. 1). a88(dd. J^l4. 1 1 .1 . Hz. 1 H). 
438 (s. 2H), 3.78 (S. 3H), 334 (s, 3H): 13C NMR (75 MHz. DMSCKdc) 6 169.19. 156.27. 150.15. 13757. 130.14. 127.13. 
123.16. 120.03. 1 1^40. 11255. 96.79. 7254, 59.35. 5530. three carbons obscured; IR (KBr) 3500-2500. 1670. 1550. 
1300-12200. 1200-1 100. 750 cm~i ; MS (DCI) mfeMH*= 312; Analysis calcrd for C^yN^: C. 65.58; H. 5.50; N. 1330; 
found: C. 65.72; H. 5.66; N. 13.10. 
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B.Bictoojcal Activity 

The anfioonvulswe properties of the conpourvJs of the invention 
of epttepsy: the maximal eJectrosbock test (MES) and the pentylenetetrazol (PTZHnduced seizure procedure MeJaton- 
ergic action is indicated by binding studies done in hamster hypothalamus tissue. 

1. Perttvienetetrazole - Induced Seizure Test 

The PTZ technique employed was similar to that disclosed in RCT. publication WO 93A)572 (PCT/US92A>7675). 
pubfished on Aprfl 1,1993. 

In the PTZ procedure, female C57BI/6 mice (1 7-26 g) were injected Lpt (vob 0. 1 ml/20 g) with test compound or 
vehicle 30 mm before Lp, adrririistration of 75 mg/kg pentylenetetrazol. Multiple doses of reference corrpounds (etho- 
suximide. trimeihacfione. and perttobarbitaJ) were tested at the peak of activity and at the dose range reported in the 
fiteratura Ten mice were used per group. After injection, mice were placed in individual observation cages and monitored 
fa one hour. During the fiitf 

to the onset of rxeK»nvuterve activity ( Pre) the latency to me onset of the first donic seizure longer than five seconds 
(Fkst) the latency to the onset tftto 

Time). During the second triirty-rmnute period, only time of death was recorded. 

Those corrpounds that prock^ 
when compared to that produced by vehicle (reference) were dassffied as anticonvulsants. SigrHficant differences 
between animals treated with reference or test compounds were determined using the Student's Hest 

g t Maxjmurn BectroshocKTe^ 

The MES procedure used is based upon the tests dsctosed by Swinyard and et al in J. Pharmacol Expt Ther.. 
(19S2) lOg, 319 and LA Woodbury et al in Arch. Int. Pharrnocodvn. (1952). 92-97. These tests are also descnbed in 
US. patents 5.242,942 and 5.240.937, respectively. 

In the MES procedure, a tonic seizure was produced in female CS7BUS mice (17-26 g) by the delivery of a 50 
rrtffliamps current through corneal electrodes for 0.2 sec. Before testing, the animals were allowed food and water ad 
fottum. Compounds were injected Lp, 30 mm before the M E& Reference compounds (phenytoin, carbamazepine. phe- 
nobarbital. and N/alproic acid) were tested at the peak of activity and at the dose range reported in me literature Seven 
mice were used per group. In this test anticonvulsive activity was indicated by the aboOtion of the hind Bmb tonic extension. 
The median effective dose (ED50) was obtained for each compound and compared to ED50S of reference conpound(s). 



/" 
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Th g anticonvulsant properties of selected compounds of Formula I are shown in Table 2. 



Table 2 



Antk»nvuJsive Properties of Selected Fbrmuia 1 Cwipotnxis 




MES" 


PTZ Anticonvulsive Results* 


Ex. No. 


Results 


Pre 


First 


Surv Time 


K3S 


Surv 


1 


+++ 












2 


++ 












10 


++ 


+ 


++ 


++ 




mm 


11 


++ 












12 


+ 




+++ 


++ 


+ 


++ 


13 














15 






+ 


++ 






Pre: latency to first twitch 

First latency to first seizure 

Surv Time: duration of survival 

K3S: onset of intense, generafized seizures 

Surv: survival at one hour post-PTZ 

MES: maximum etectroshock 



'SOmgftgip. FbrPIZ results:* »> 1 00% controls; ++ = > 200% 
controls; *-m- = > 300% controls; ++++ = > 40Q% controls 
-For MES results: median effective dose (ED50): + * < 100 mg/kg; 
++ = < 75 mg/kg; +++ = < 25 mg/kg 



30 



3. Measurement of Melatonerotc Binding 

35 Melatonin exerts its biological effects through specffic receptors. Use of the biological active, racSolabeHed agonist 
F 25 lp2-kxiomelatontn has led to the idenffiration of high affinity melatonin receptors in a variety of species. In the 
rramrnaTian brain, autoracfiographic studies have Iodized mecSstrixrtkxi of melatonin receptors to a few specific struc- 
tures. Although there are sig^cantcSfferences in melatonin receptor tfstrfcution even between closely related species, 
the highest binding site density generally occurs in discrete nuclei of the hypothalamus. In humans, specific p2sjj- 2 - 

40 iodornelatonin binding within the hypo&ialarnus is cornpletery localized to the suprachiasmafic nucleus, strongly sug- 
gesting that the melatonin receptors are located within the human biological clock. 

The following stucfies employ hamster hypothalamus tissue and 2^ »IHooomelatonin in assays to determine the 
melatonergic binding of the compounds tested. 

45 1) Reagents: 

a) 50 mM Tris-HCI buffer pH 7.7 (20 C) using 10N NaOH 

b) 10 4 M 6M3hJorwralatonin (diluted with 50% DMSO: 50% H2P) 

c) 2-p »Qiodc*nelatorOTi cfituted to 0.1 rMfmalcoricentrafion 
so Source: NEN 

Caiculations: Concentration of stock: 

SpecrfcAcfivity = 2200CiM^ 
Concentration = 236 rnCi/mf 
55 Concentra^ of stock = (236 x 10~6 Ci/ml)/(2200 O/mMol) = 1073 nM 

cpmy20ml 

(conaKfitersAube) = (1x 10^m/g (20 x 10^g 
= 2x101^ 

x by specffic activdy (2 x 1 on 1 mMX2200 Of mMoQ 
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= 4.4x10"«a 

x by decay factor (4.4 x 10*^) (1 on day made) 
= 4.4x10"» 

x by dfcnVCi constant (4.4 x 10~*}(222 x 10« (JpnVCi) 
= 97680 c^xri 
« 73260 cpm 

2) Tissue Preparation: Male Golden Syrian hamsters are decapitated, the brains are rapidly removed and chilled. 
The hypothalamus ts crudely dissected and frozen on dry ice with tissue stored at -60°C urrffi assayed Tissue is 
weighed and thawed in 20 mJs.ira 

at setting 1 7. Ice cold Tris (a) is added to a volume of 40 mis. The homogenate is centrifuged in a SorvaB-SS-34 
head at 19,000 rpm (44,000 x g) for 10 min. at 4*G Tne resulting supernatant is decanted and discarded. The pellet 
isrehomogenizedinanadcffiiortf 

and cfiscarded. The resulting peflet is rwmogenized in 20 volumes of Tris-HCI per gram of original tissue (a 120 
homogenate). chilled and held on ice until assayed. 

3) Experimental Design: 



ft 


Tube# 


Buffer (a) 


10~4M&€hloro 
melatonin 


BMS Compound 


2-{i25|}- 
< iodomefatonin 


Tissue Homoge- 
nate (120) 


Total Blank 


1.2 


20 ml 






20 ml 


160 ml 


Unknowns: 


3.4 




20 ml 




* 


m 




5.6 






20ml cone. 1 








7.8 






20ml cone. 1 


• 


• 



4) Incubation: 0°C (ice bath) for 1 hour. Tissue homogenate is added last to assay tubes (which are already in ice 
bath). 1 hour from addition of tissue 5 mfs of coW buffer (a) are added to assay tubes and they are tittered using a 
Hoefer single-fitter manifold. The filters are washed 2 x with 5 mis of buffer. 

5) Activity: Compounds with an IC50 value less than 1000 nM are termed activa 

For reference cf: Duncan. MJ_. Takahashi. J.S.and Duboccvich. ML 2f^lodomefatonin Binding Sites in Hamster 
Brain Membranes: Pharmacological Characteristics and Regional Distribution. 
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The melatonergic binding data for some selected compounds of Formula I are shown in Table 3. 



Table 3 



Melatonergic Binding of Selected Formula I Compounds 


Ex.* 


fCgo (nM)* score 


1 


+ 


4 




8 


+ 


12 


++ 


13 | 


++ 


14 


+ 


15 


+++ 


16 


fill 



*IC5o(nM)«s the nanomolar cofx^rtra^ 
meot of 50% o4 radioactive label Irom meialonin birxfing 
sies in hamster hypothalamus tissue. Score: +-100-GOO 
nM, +4-25-100 nM; +++=10-25 nM; ++++=< 10 nM. 



Reasonable variations, such as those which would occur to a skated artisan, can be made herein without departing 
from the scope of the invention. 

Claims 

1- A compound of formula I or a pharmaceutically acceptable saft thereof: 




NHC(0)Z 

a) 



wherein 
R = H or C t -4 alkoxy; 
X = CHorN; 
Y = NH.OorS; 

Z = afkyl. C3_^ cycfoalkyl. C^j alkenyl. NH* alkytamino. or alkoxyalkyi, with the proviso that Z may 
not be Oh when R=H X=CH. and Y=NH and Z may not be CH3 when R=H, X=N and Y=NH and NHC(0)Z is in 
the para- position. 

2. The conpound of claim 1 where X=CK 

3- TTieoxnpound of daim2 wt^em Z * CH3, C^ NHCH3. or CH2QCH 3 . 

4. The compound of claim wherein Y=NH. 

5. The compound of claim 1 wherein R = H or OCH3. 

6. The compound of claim 4 wherein Z = CH3 or CH2OCH3. 

7. Theconpoundof claim 1s 

N^5-rriethaxy-1H4>enzn^^ acetamkle; ^2-(berizimidazrj*-2-v^ propanamkle; H{Z' 

(benzoxazol-2^)pheriy^-me^ urea ; N-g-{1 m>enanricfazo^^ methoocyacetamkJe; N#-(5inethoxy- 



14 



EP 0700 906 A1 

1 H4>enzinTkiazof-2^)phef^ methoxy acetarrade; N^immidazo[4.5*^^ acetanwJe; N{2' 

(1H4>enzirradazo)-2-yf)phenyq cyclopropane cartxxxarrade; N-{2-{1 H^yennsrkiaz^Z^^heny^ 
mkJe; N^~<benzimkiazol-2^phenyq propanamtde; and ffp-{benihiazo*-2-yfJphenyf] acetanrnde. 

5 & An anticonvulsant pharmaceutical composition containing an anticonvulsive effective amount of a compound of 
claim 7 and a suitable amount of a pharmaceutical^ acceptable carrier. 

9. A melatonergic pharmaceutical composition containing a melatonergic effective amount of a compound of ciaim 7 
and a suitable amount of a pharmaceuticaBy acceptable carrier. 

10 

10. Use of a compound of claim 7 for manufacturing a mecficament for eficrting an arrticonvutejve effect in a mammal 

11. Use of a compound of claim 7 for manufacturing a medicament for eliciting a melatonergic effect in a mammal. 
15 12. The compound of ciaim 7, N^2^1H4>enzimxfaz)o^ urea. 

13- The compound of claim 7, N^^5-methoxy-1 H4jenzimidazof-2-yl)phenyfl acetarnida 

14. The compound of claim 7. N^-(benzmTidazc4-2-yf)ph^ 

20 

15. The compound of claim 7, fH2-(benzthiazc4-2-y0p^ 

16. The conpound of claim 7, N^2-(benzo^ 

25 17. The compound of claim 7, N-p-{1 H4>enzknidazc4-2-yf)phenyl] methoxyacetamida 

18. The compound of claim 7. rH2<5~methoxy-1 H45enzmiidazol-2-yf)pheny1] methoxyacetamida 

19. The compound of claim 7. t4^-(benzcoca2X)^2-yl)phenyl] acetarnida 

30 



35 



45 



55 
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